for the dilute aqueous periodate system as reported in the literature.
Thus it was necessary to investigate these equilibria as a possible reason for the anomaly. Reinterpretation of this solubility behavior in light of the results of this investigation will be reported at a later date.
The basicity of aqueous solutions of periodic acid has been studied previously by various authors (l, 2 ,3) . Giolitti(l) and Partington and 1. Giolitti, Atti reale ~· Lincei, M., 217 (1905) .
2. Dubrisay, Compt. rend., 15?, 1150 Compt. rend., 15?, (1913 .
3. Partington and Babl, .![. Chem. Soc., 1088 (1934 .
Bahl (3) found evidence of the dibasicity of periodic acid. Dubrisay(2) found somewhat doubtful evidence of a third replacable hydrogen. Rothmund and Drucker(4) reported the dissociation constant K 1 : 2.3 x 10-2 for 4. Rothmund and Drucker, z. physik. Chem., 46, 850 (1903) . paraperiodic acid, H 5 ro6• Rae(5) ran a conductometric titration of para-5. Rae, .!I,. Chern. Soc., 876 (1931) .
periodic acid with sodium hydroxide and obtained two breaks. The first is in accord With the &:!.. value reported by Rothm.und and Drucker and from the second break he estimated that K:2 may be of the order of 10-6 • The literature ( 1 2) ISC--33 generally concurs with the fact that paraperiodic acid, H 5 Io6, is the only solid periodic acid which is capable of existence in ~uilibrium with aqueous solutions of the acid. Hill(6) estimated a K 3 value of 4.6 x lo-ll 6. Hill, ![. Am. Chem. Soc., . §2., 1564 Soc., . §2., (1943 .
using the previously reported values of K1 and K2 as a basis for his estimate.
In this study we have confirmed the previously reported value of K:J. = 2.3 x 10-2 and have assigned new values of ~ = 4.35 x 10-9 and K 3 = 1.05
x lo-1 5. Ki was confirmed from spectrophotometric studies, K 2 was estimated from spectrophotometric and potentiometric studies and K 3 was estimated using the method of Hill( 6 ) and was confirmed by spectrophotometric data.
Aqueous solutions of periodate in the absence of interfering ions show an absorption maximum at 222.5 ~ in the ultraviolet region of the spectrum over a limited pH range. Since the start of this investigation Mac Donald, Thompsett and Mead(?) reported an absorption maximum at 222 ~ 7. Mac Donald, Thompsett and M ead, ~. Chem., ~ 315 (1949). and indicated that Beer~s law was obeyed but neglected to mention the critical nature of pH. The full importance of pH is adequately described below.
Experimental
In the spectrophotometric studies a Beckman Quartz Spectrophotometer .'!lliG pH VALUr:S: 1, 6.92; 2, 4.78; 3, 3.43; 4, 3.04; 5, 2.80; 6, 2.35; 7, 1.80; 8, 1.35 ; 9, 1.10 o.sr- instruments. This is explainable by the fact that the molecuJ.ar extinction coefficient for this ion was determined not at an absorption maximum but at a wave length where the optical density is changin3 rapidly with wave length.
' rherefore any discrepancies in the wave length scales of the two instruments would be reflected quite sensitively in the molecular extinction coefficients obtained for this ion. In the case of the H~ro 6 ion no such discrepancy would be expected because the molecular extinction coefficient for this ion was determined at an absorption maximum where optical density is rather 
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Differences between curves 1 and 2 are due only to difference~ ;~ ionic strength and experimental error. l'able I lists observed and calculated data corresponding to Fig. 3 . and K 3 accounts completely for the variation of the optical densities of the solutions with pH.
A molecular extinction coefficient was estimated for H 5 ro 6 using a solution of known periodate concentration and 1.14 M in perchloric acid.
MOlecular extinction coefficients for H 4 ro 6 -and H 3 ro6=were est~ated from the wide plateaus obtained in dilute acid and dilute alkaline solution respectively in the plot of optical densities vs. pH for known concentrations of periodate. Table II lists the molecular extinction coefficients estimated   12) ISC -33 iv r the various species of periodate using both the Calj"' and Beckman instrn.ments. Fig. 4 . This gives a valu.e of ~ • 5.6 x 10-9 which, in view of the uncertainties involved 1.n l"i and ~' is in good agreement with the value of K 2 : 4.35 x 10-9 obtained from the spectrophotometric studies.
The value of ~~ also a new constant, agrees, within experimental error, with the value of K 3 obtained from K 1 and ~ using the method of Hill (6). (15 Activity Coefficients -The magnitudes of the differences between Curves 1 and 2 in Fig. 3 are much greater than predicted differences due to such changes in ionic strength, usine normal ~ and t; values. This suggests an abnormal decrease of the actual activity coefficients of the H 4 ro 6 -and H 3 ro 6 : ions, particularly the latter, with increasing ionic strength. For this reason values of K 1 and K 2 were calculated from the data for low ionic strength where errors due to s~eh abnormalities would be very small. Estimates of the actual ~l and t; values at the ionic strengths indicated may be made from the magnitudes of the differences between the two curves.
Analytical Significance -From these studies it is quite obvious that for the analytical determination of periodate (in the absence of interfering substances) speetrophotometrieally, pH is a very important factor. Inspection of the plot of opt~eal density at 222.5 ~ versus pH shows clearly that a pH of ca. 5.0 is the optimum pH to use in acid solutions for this determination.
For solutions of low ionic strength pH values of 5.0 ~ 1.5 are quite satisfactory, the optical density not varying appreciably in this region.
Concentrations as low as lo-7 molar in periodate should be det~ctable using 5.00 em. silica cells. In the event that it is desirable to determine periodate spectrophotometrically in alkaline solutions, pH values between ea. 10.5 and 12.5 are desirable. Such analysis leads to a sacrifice in sensitivity of the method at 222.5 ~ because of the lower molecular extinction coefficient of the H 3 ro 6 = ion as compared to that of the H 4 ro6-ion used in the lower pH range. This disadvantage may be eliminated by simply carrying out the analysis at a somewhat lower wave length, i.e., at a wave length nearer to or at which the H 5 Io6= ion s-hows an absorption maximum.
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It was shown that most probably any equilibria involving the --formation of the dimesoperiodate ion, r 2 o 9 =, is of no importance in dilute aqueous solutions. Three simple equilibria involving stepwise dissociation of metaperiodic acid, H 5 ro6, account completely for the variation of the ultraviolet absorption S;Jectra of dilute aqueous solutions of periodate with pH. K 1 (4, 5) was substantiated and new estL~ates of K 2 and K 3 were made from spectrophotometric studies. K 2 was substantially confirmed by potentiometric studies and K 3 was confirn1ed by the method of Hill(6).
Evidence was shown for abnormal act1vity coefficients of H4I06-and H3I06: ions with increasing ionic strength. Recommendations were made for the spectrophotometric determination of periodate in slightly acid and alkaline solutions.
